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1
MODULAR SLIDING DOOR ROLLERS

FIELD OF THE INVENTION

The present invention generally relates to sliding door
rollers for use in sliding doors and more specifically, the
present invention relates to new modular sliding door rollers
for use in sliding doors.

BACKGROUND OF THE INVENTION

Sliding doors are a well known type of doors and are
commonly used in a variety of applications, for example
residential applications and commercial applications. Slid-
ing doors typically include rollers mounted at the bottom of
the door which roll on a track and permit the door to slide
open and closed. Existing sliding door rollers have been
made in assemblies that contain a single roller or multiple
rollers. However, existing sliding door roller assemblies
have not been modular such that the number of rollers can
be easily varied depending on the particular application
requirements for the sliding door.

Sliding doors are currently manufactured in a variety of
sizes. Sliding doors having a size of up to 10' high and up
to 4' wide are common. Oversized doors having larger
heights and widths have also been manufactured. Oversized
sliding doors are generally heavier than the more standard
sized sliding doors due to the increased size and may require
larger sliding door rollers. There has also been a tendency to
increase the weight of sliding doors which may also require
the use of larger sliding door rollers. For example, dual
glazing of glass sliding doors increases the weight of such
doors. Sliding door manufacturers, as with many manufac-
turers in general, strive to control inventory. Accordingly,
sliding door manufacturers desire to reduce the number of
components carried in inventory that are required to make
sliding doors. Sliding door manufacturers may stock only
larger rollers because the larger sliding door rollers can be
used for standard, heavy and oversized sliding doors. Sliding
door manufacturers may not stock smaller sliding door
rollers in an attempt to control inventory and reduce manu-
facturing costs. However, utilizing relatively large sliding
door rollers may result in over rollering smaller size and
lighter doors.

Existing sliding door roller assembles have been adjust-
able such that the roller can be moved to various height
positions. Adjustment of the roller allows for installation of
the sliding door onto the roller track and also allows for
proper adjustment of the sliding door on the roller track.
Existing sliding door rollers have been adjustable by pivot-
ing the roller about a pivot point when an adjustment screw
is rotated. Other sliding door rollers have been adjustable by
rotating an adjustment screw which slides the axle of the
roller along a slot in a roller housing in which the slot is at
an angle relative to vertical. Such roller assemblies having
a povitable adjustment or an angled slot adjustment require
the roller to move horizontally as well as vertically. Hori-
zontal movement of the roller during adjustment of the roller
requires increased space around the roller to permit hori-
zontal movement of the roller. Also, the adjustment screw
must be adjusted further to move the roller horizontally and
vertically as compared to a mere vertical movement. Sliding
door roller assemblies have also been made which have a
vertical slot for a vertical only adjustment of the roller.
However, such roller assemblies which provide only vertical
adjustment of the roller can be simplified and improved.

Accordingly, one advantage would be to improve sliding
door rollers used for sliding doors, and more particularly
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2

improve sliding door rollers by providing modular roller
assemblies which can be connected together to provide as
many rollers as desired for the particular application of the
sliding door. Another advantage would be to improve the
structure of sliding door rollers by improving the adjustment
of the roller.

SUMMARY OF THE INVENTION

The present invention provides new sliding door rollers,
particularly modular sliding door rollers, for use in sliding
doors. Multiple modular sliding door rollers of the present
invention can be connected together as desired for a par-
ticular sliding door application. Accordingly, the modular
sliding door rollers can be used with various sizes, weights
and types of sliding doors such as smaller, lighter weight
sliding doors and larger, heavier weight sliding doors. For
any particular sliding door application, a desired number of
the modular sliding door rollers is selected and connected
together into an assembly. The modular sliding door roller
assembly is installed into the sliding door and sliding door
can then be installed onto the sliding door track.

Because the new sliding door rollers of the present
invention are modular, the number of different sliding door
rollers used in manufacturing sliding doors can be reduced.
Reducing the number of different sliding door rollers used to
manufacture sliding doors increases the efficiency of sliding
door manufacturing and reduces manufacturing costs. Also,
the modular sliding door rollers improves inventory control
because a fewer number of different sliding door rollers need
to be stocked in inventory. For example, a relatively small
number of the modular sliding door rollers can be connected
together for a sliding door application which requires rela-
tively lighter rolling, e.g., smaller and lighter weight sliding
doors. A relatively larger number of the modular sliding door
rollers can be connected together for sliding door applica-
tions which require heavier rolling, for example larger and
heavier sliding doors.

One modular sliding door roller according to the present
invention includes a major roller unit having a modular
connection end and a roller wheel adjustment end, and a
minor roller unit having opposed modular connection ends.
The modular connection end of the major roller unit is
connected to one of the modular connection ends of the
minor roller unit. Additional minor roller units may be
connected together in series as desired. The major and minor
roller units each have a roller which is adjustable to extend
out of or retract into its respective roller unit. The major
roller unit has an adjustment mechanism, such as an adjust-
ment screw, which concurrently adjusts all of the rollers in
the connected together modular sliding door roller.

One major roller unit of the present invention may be
simply constructed of four component parts. The major
roller unit may include a major inner housing slidably
positioned inside of a major outer housing and a roller
positioned inside of the major inner housing. A roller
adjuster is connected to the major inner housing to extend or
retract the roller. The minor roller unit may also be simply
constructed of three component parts. The minor roller unit
may have a minor outer housing and a minor inner housing
slidably positioned within the minor outer housing. Another
roller is adjustably positioned within the minor inner hous-
ing. The major and minor roller units can be modularly
connected together such that when the roller in the major
roller unit is adjusted the roller in the minor roller unit is
concurrently adjusted.

One modular sliding door roller according to the present
invention may have two pairs of cooperative slots for each
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roller for adjustment of the roller. The two slots in each pair
of cooperative slots are divergent from each other, for
example one slot may be vertical and the other slot may be
positioned at an angle relative to vertical. The vertical and
angled slots overlap each other and an axle of the roller is
positioned in the overlap area of the slots. As an inner
housing having the angled slot is slid relative to an outer
housing having the vertical slot, the slot overlap area and the
roller are moved along both slots and particularly moved
vertically to extend or retract relative to the modular sliding
door roller.

The new modular sliding door rollers provide convenient
and cost effective ways of making and using sliding door
rollers for sliding doors. The new sliding door rollers are
modular so that a desired number of the sliding door rollers
can be connected together for a particular sliding door
application.

Therefore, an advantage of the present invention is to
provide modular sliding door rollers for use in sliding doors.

Another advantage of the present invention is to provide
sliding door rollers which can be connected together in a
desired number for a particular sliding door application.

Another advantage of the present invention is to reduce
the number of the different sliding door rollers needed for
manufacturing sliding doors.

Another advantage of the present invention is to provide
divergent, cooperative slots for extending and retracting a
roller out of the sliding door roller assembly.

Another advantage of the present invention is to provide
modular sliding 5 door rollers having a major roller unit and
a minor roller unit. The major roller unit has a major
connection end and a first roller adjustably extending out of
an interior of the major roller unit. A roller adjuster is
provided on the major roller unit and linked to the roller for
adjusting the roller. The minor roller unit has opposing first
and second minor connection ends in which the first minor
connection end is connected to the major connection end of
the major roller unit. A second roller adjustably extends out
of an interior of the minor roller unit and is linked to the
roller adjuster by the major connection end being connected
to the first minor connection end.

Other objects and advantages of the present invention will
become apparent upon reading this disclosure including the
appendant claims with reference to the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevational view of a modular sliding door
roller according to the principles of the present invention
shown in partial cross-section and in a roller retracted
position.

FIG. 2 is a cross-sectional view of the modular sliding
door roller along the line II—II of FIG. 1.

FIG. 3 is a side elevational view of the modular sliding
door roller of FIG. 1 shown in partial cross-section and in a
roller extended position.

FIG. 4 is a cross-sectional view of the modular sliding
door roller of FIG. 3 along the line IV—IV.

FIG. 5 is a front elevational view of a major outer housing
of the modular sliding door roller of FIG. 1.

FIG. 6 is a side view of the major outer housing of FIG.
5.

FIG. 7 is a cross-sectional view of the major outer housing
along the line VII—VII of FIG. 5.
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FIG. 8 is a top view of a major inner housing of the
modular sliding door roller of FIG. 1.

FIG. 9 is a side view of the major inner housing of FIG.
8.

FIG. 10 is another side view of the major inner housing
in FIG. 8.

FIG. 11 is a cross-sectional view of the major inner
housing along the line XI—XI of FIG. 8.

FIG. 12 is a front elevational view of a minor outer
housing of the modular sliding door roller of FIG. 1.

FIG. 13 is a side view of the minor outer housing of FIG.
12.

FIG. 14 is a cross-sectional view of the minor outer
housing along the line XIV—XIV of FIG. 12.

FIG. 15 is a front elevational view of a minor inner
housing of the modular sliding door roller of FIG. 1.

FIG. 16 is a side view of the minor inner housing of FIG.
15.

FIG. 17 is a cross-sectional view of the minor inner
housing along the line XVII—XVII of FIG. 15.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Although the present invention can be made in many
different forms, the presently preferred embodiments are
described in this disclosure and shown in the attached
drawings. This disclosure exemplifies the principles of the
present invention and does not limit the broad aspects of the
invention only to the illustrated embodiments.

A new modular sliding door roller 10 according to the
principles of present invention is shown by way of example
in FIGS. 1 and 2. The modular sliding door roller 10 is
particularly useful for mounting on a sliding door so that the
sliding door can slide or roll on a track. The modular sliding
door roller 10 includes a major roller unit 12 and one or more
minor roller units 14. Each of the major and minor roller
units 12, 14 include a roller 16 rotatable about an axle 18.
The rollers 16 are adjustable to extend out of and retract into
the major and minor roller units 12, 14 and permit the sliding
door containing the modular sliding door roller 10 to slide on
the roller track. A roller adjuster, such as a set screw 20, is
provided on the major roller unit 12 to adjust the rollers 16
in the major and minor roller units 12, 14.

The major and minor roller units 12, 14 are modularly
connected together to form the modular sliding door roller
10. A major connection end 22 of the major roller unit 12 is
removably connected to a minor connection end 24 on the
minor roller unit 14. The minor roller unit 14 has another
minor connection end 26 opposite the minor connection end
24. In the embodiment of the present invention shown in
FIGS. 1 and 2, the major connection end 22 of the major
roller unit 12 has the same configuration as the minor
connection end 26 of the minor roller unit 14. Both of the
minor connection ends 24, 26 of adjacent minor roller units
14 are constructed such that they are engageable with each
other. For example, the minor connection end 26 of one
minor roller unit 14 can be connected to the minor connec-
tion end 24 of an adjacent minor roller unit 14, as can be seen
in FIG. 2. In this manner, a desired number of minor roller
units 14 can be modularly connected together in series. The
connections between the major and minor roller units 12, 14
are shown as being removable; however, the present inven-
tion contemplates non-removable connections between the
roller units.

FIGS. 1 and 2 show the modular sliding door roller 10 in
a position having the rollers 16 adjusted to their highest
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position, i.e., the rollers 16 are fully retracted into the
modular sliding door roller 10. FIGS. 3 and 4 show the
modular sliding door roller 10 having the rollers 16 adjusted
to their lowest position, i.e., the rollers 16 are fully extended
out of the modular sliding door roller 10. Further outward
adjustment of the rollers 16 would permit the rollers 16 to be
removed from the major and minor roller units 12, 14.
Adjustment of the positions of the rollers 16 will be more
fully described below.

The major roller unit 12 includes a major outer housing 28
and a major inner housing 30 which is positioned within and
slidable relative to the major outer housing 28. The major
outer housing 28 is shown in FIGS. 5-7, and includes a
major outer end 32 and an adjustment end 34. A hole 36 is
provided at the adjustment end 34 for the set screw 20 to
extend from the major outer housing 28 to the major inner
housing 30 (FIGS. 1-4). The major outer end 32 forms part
of the major connection end 22 of the major roller unit 12 for
connection to the minor connection end 24 of the minor
roller unit 14. A pair of vertical slots 38 are provided in
opposed walls 39 of the major outer housing 28. The pair of
slots 38 receive the axle 18 of the roller 16 in the major roller
unit 12. A pair of slide guides 40 in the form of indentations
in the opposed walls 39 of the major outer housing 28 are
provided to guide the major inner housing 30 when the
major inner housing 30 slides relative to the major outer
housing 28. The opposed walls 39 of the major outer housing
28 may also be indented in the area of the pair of slots 38 to
assist in guiding the major inner housing 30 within the major
outer housing 28. The major outer end 32 has an extension
42 at the top and defines cut-outs 44 in the opposing walls
39 of the major outer housing 28.

The major inner housing 30 is shown in FIGS. 8-11 and
has a major inner end 46 and an opposite adjustment end 48.
A threaded hole 50 is provided in the adjustment end 48 so
that the set screw 20 can threadingly engage the major inner
housing 30 for adjusting the rollers 16. The major inner end
46 has a pair of opposed interlocking tabs 52 extending
inward from outside walls 53 of the major inner housing 30.
The major inner end 46 of the major inner housing 30
together with the major outer end 32 of the major outer
housing 28 form the major connection end 22 of the major
roller unit 12. A pair of angled slots 54 are provided in the
outside walls 53 of the major inner housing 30 for receiving
the axle 18 of the roller 16 in the major roller unit 12.

Referring to FIGS. 1-4, minor roller unit 14 includes a
minor outer housing 56 and a minor inner housing 58 which
is slidably positioned within the minor outer housing 56. The
minor outer housing 56 is shown in FIGS. 12—14 and has a
first minor outer end 60 opposite a second minor outer end
62. A pair of extending tabs 64 are provided on the opposite
walls 65 of the minor outer housing 56 at the first minor
outer end 60. The pair of tabs 64 are bent toward the inside
of the minor outer housing 56 to be offset from the outer
walls 65. The tabs 64 overlap the outer walls 39 on the inside
of the major outer housing 28 when the major and minor
roller units 12, 14 are connected together. Also, the exten-
sion 42 of the major outer end 32 on the major outer housing
28 extends into a cut-out 66 at the top of the first minor outer
end 60 of the minor outer housing 56. The second minor
outer end 62 of the minor outer housing 56 has an extension
42 and a pair of cut-outs 44 similar to those of the major
outer end 32 in the major outer housing 28. A pair of vertical
slots 38 are provided in the opposed outer walls 65 of the
minor outer housing 56 for receiving the axle 18 of the roller
16 in the minor roller unit 14. The minor outer housing 56
has a pair of slide guides 40 or indentations for guiding the
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minor inner housing 58 when the minor inner housing 58
slides within the minor outer housing 56. The outside walls
65 of the minor outer housing 56 may also be indented in the
area of the vertical slots 38 for guiding the minor inner
housing 58.

The minor inner housing 58 is shown in FIGS. 15-17 and
has a first minor inner end 68 opposite a second minor inner
end 70. The first minor inner end 68 has a pair of interlock-
ing channels 72 which engage and interlock with the pair of
interlocking tabs 52 on the major inner end 46 of the major
inner housing 30. The second minor inner end 70 of the
minor inner housing 58 has a pair of interlocking tabs 52
extending inward from outer walls 71. Accordingly, the
interlocking tabs 52 of the minor inner housing 58 of one
minor roller unit 14 can engage and interlock with the first
minor end 68 of the minor inner housing 58 on an adjacent
minor roller unit 14. Similarly, the second minor outer end
62 of the minor outer housing 56 on one minor roller unit 14
can connect with the first minor outer end 60 of the minor
outer housing 56 on an adjacent minor roller unit 14. A pair
of angled slots 54 are provided in the opposite walls 71 of
the minor inner housing 58 for receiving the axle 18 of the
roller 16.

Referring to FIGS. 14, one method of making and
adjusting a modular sliding door roller 10 according to the
principles of the present invention will now be described. A
major roller unit 12 and a minor roller unit 14 are removably
connected together. More specifically, the major connection
end 22 of the major roller unit 12 is removably connected to
the minor connection end 24 of the minor roller unit 14. The
connection between the major and minor roller units 12, 14
is made by sliding the interlocking tabs 52 of the major inner
housing 30 into the interlocking channels 72 of the minor
inner housing 58. Also, the major outer end 32 of the major
outer housing 28 and the first minor outer end 60 of the
minor outer housing 56 are brought into overlapping
engagement. If additional minor roller units 14 are desired,
the minor roller units 14 are similarly connected to an
adjacent minor roller unit 14.

The modular sliding door roller 10 is assembled to a
sliding door, for example by connecting the major and minor
outer housings 28, 56 of the major and minor roller units 12,
14 to the sliding door. The rollers 16 in the major and minor
roller units 12, 14 are adjusted by rotating the set screw 20
in the major roller unit 12. As the set screw 20 is rotated, the
major and minor inner housings 30, 58 slide within the
major and minor outer housings 28, 56. Each one of the
vertical slots 38 and the angled slots 54 partially overlap one
another to form an overlap area which contains one end of
the axle 18 of the roller 16. The overlap area changes
position along the vertical and angled slots 38, 54 as the
major and minor inner housings 30, 58 slide within their
respective major and minor outer housing 28, 56.
Accordingly, the axle 18 and the roller 16 move vertically
following the overlap area along the vertical slots 38 in the
major and minor outer housings 28, 56.

While the presently preferred embodiments have been
illustrated and described, numerous changes and modifica-
tions can be made without significantly departing from the
spirit and scope of this invention. Therefore, the inventor
intends that such changes and modifications are covered by
the appended claims.

The invention is claimed as:

1. A modular sliding door roller comprising:

a major roller unit having a major connection end, a first
roller adjustably extending out of an interior of the
major roller unit, and a roller adjustor linked to the
roller; and
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at least one minor roller unit having opposing first and
second minor connection ends, the first minor connec-
tion end engaged with the major connection end of the
major roller unit, and a second roller adjustably extend-
ing out of an interior of the minor roller unit, the second
roller linked to the roller adjustor by the major con-
nection end being engaged with the first minor con-
nection end.

2. The modular sliding door roller of claim 1 wherein said
at least one minor roller unit comprises a plurality of minor
roller units, the first minor connection end of one minor
roller unit engaged with the major connection end of the
major roller unit, the first connection end of remaining minor
roller units, engaged with the second minor connection end
of an adjacent minor roller unit.

3. The modular sliding door roller of claim 2 wherein the
first connection end of each remaining minor roller unit is
removably engaged with the second minor connection end
of its adjacent minor roller unit.

4. The modular sliding door roller chain of claim 1
wherein the major connection end of the major roller unit
has the same configuration as the second minor connection
end of the minor roller unit.

5. The modular sliding door roller of claim 1 wherein the
major connection end of the major roller unit and the first
minor connection end of the minor roller unit are removably
engaged together.

6. The modular sliding door roller of claim 1 wherein the
roller adjustor comprises a threaded member extending from
a major outer housing to a threaded engagement with a
major inner housing, and wherein the first roller is posi-
tioned within the major inner housing.

7. The modular sliding door roller of claim 1 wherein the
major roller unit further comprises a major outer housing
and a major inner housing slidably positioned within the
major outer housing.

8. The modular sliding door roller of claim 7 wherein the
major outer housing defines a pair of opposed major outer
housing roller axle slots and the major inner housing defines
a pair of opposed major inner housing roller axle slots, each
one of the major inner housing roller axle slots partially
overlapping one of the major outer housing roller axle slots
at an overlap area, the overlap area changing position along
the major outer and inner housing roller axle slots as the
major inner housing slides within the major outer housing.

9. The modular sliding door roller of claim 8 wherein the
first roller has an axle positioned in the overlap areas.

10. The modular sliding door roller of claim 8 wherein
each of the major outer housing roller axle slots is approxi-
mately vertical and each of the major inner housing roller
axle slots is angled with respect to the major outer housing
roller axle slot.

11. The modular sliding door roller of claim 7 wherein the
major outer housing further comprises a slide guide extend-
ing toward the major inner housing.

12. The modular sliding door roller of claim 1 wherein the
minor roller unit further comprises a minor outer housing
and a minor inner housing slidably positioned within the
minor outer housing.

13. The modular sliding door roller of claim 12 wherein
the minor outer housing defines a pair of opposed minor
outer housing roller axle slots and the minor inner housing
defines a pair of opposed minor inner housing roller axle
slots, each one of the minor inner housing roller axle slots
partially overlapping one of the minor outer housing roller
axle slots at an overlap area, the overlap area changing
position along the minor outer and inner housing roller axle
slots as the minor inner housing slides within the minor outer
housing.
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14. The modular sliding door roller of claim 13 wherein
the second roller has an axle positioned in the overlap areas.

15. The modular sliding door roller of claim 13 wherein
each of the minor outer housing roller axle slots is approxi-
mately vertical and each of the minor inner housing roller
axle slots is angled with respect to the minor outer housing
roller axle slot.

16. The modular sliding door roller of claim 12 wherein
the minor outer housing further comprises a slide guide
extending toward the minor inner housing.

17. The modular sliding door roller of claim 1 wherein the
major roller unit further comprises a major outer housing
and a major inner housing slidably positioned within the
major outer housing, and wherein the minor roller unit
further comprises a minor outer housing and a minor inner
housing slidably positioned within the minor outer housing.

18. The modular sliding door roller of claim 17 wherein
the major outer housing is engaged with the minor outer
housing and the major inner housing is engaged with the
minor inner housing.

19. The modular sliding door roller of claim 18 wherein
the minor inner housing defines a pair of interlocking
channels and the major inner housing has a pair of inter-
locking tabs positioned within the interlocking channels of
the minor inner housing.

20. The modular sliding door roller claim 1 wherein the
major connection end comprises a major outer end adjacent
a major inner end, and wherein the first minor connection
end comprises a first minor outer end connected to the major
outer end and a first minor inner end connected to the major
inner end.

21. The modular sliding door roller of claim 20 wherein
the major and first minor outer ends at least partially overlap
each other, the minor inner end defines a connection
channel, and the major inner end has a tab received in the
connection channel.

22. A modular sliding door roller comprising:

a major roller unit comprising:

a major inner housing slidably positioned inside of a
major outer housing, the major outer housing defin-
ing a pair of opposed major outer axle slots, the
major inner housing defining a pair of opposed major
inner axle slots partially overlapping the major outer
axle slots;

a major roller having an axle positioned in the over-
lapped pairs of the major inner and outer axle slots;
and

a roller adjustor threadingly engaged with the major
inner housing; and

a minor roller unit comprising:

a minor inner housing slidably positioned inside of a
minor outer housing, the minor outer housing defin-
ing a pair of opposed minor outer axle slots, the
minor inner housing defining a pair of opposed
minor inner axle slots partially overlapping the
minor outer axle slots, the minor outer housing
removably connected to the major outer housing and
the minor inner housing removably connected to the
major inner housing; and

a minor roller having an axle positioned in the over-
lapped pairs of the minor inner and outer axle slots.

23. The modular sliding door roller of claim 22 further
comprising a second minor roller unit which is the same as
the other minor roller unit, the minor outer and inner
housings of the second minor roller unit removably con-
nected to the minor outer and inner housings of the other
minor roller unit, respectively.
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24. A method of making a sliding door roller comprising
the steps of:

providing a major roller unit having a modular major
connection;

providing a selected number of minor roller units, each
minor roller unit having first and second modular minor
connections;

connecting one of the minor roller units to the major roller
unit by connecting the first modular minor connection
to the modular major connection; and

connecting each of remaining minor roller units to an
adjacent minor roller unit by connecting the first modu-
lar minor connections to the second modular minor
connections.

25. The method of claim 24 further comprising the steps

of:

adjusting a position of a roller in the major roller unit; and

adjusting positions of rollers in each of the minor roller
units though the connection between the major and
minor roller units and through the connections between
adjacent minor roller units.

26. A sliding door roller comprising:
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a major roller unit having and end, a major connector, and
a first roller extending out of an interior of the major
roller unit; and

a minor roller unit having an end and a first minor
connector, the first minor connector having a first
position separated from the major connector of the
major roller unit prior to assembly of the major roller
unit and the minor roller unit together and a second
position connected to the major connector of the major
roller unit such that the ends of the major and minor
units are facing each other after assembly of the major
roller unit and the minor roller unit together, and a
second roller extending out of an interior of the minor
roller unit.

27. The sliding door roller of claim 26 wherein the minor
roller unit further has a second minor connector and wherein
the sliding door roller further comprises another minor roller
unit having another first minor connector which is connected
to the second minor connector of the minor roller unit
connected to the major connection of the major roller unit.



